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CTpouTEeNbHaA MEXaHMKa MHMMEHEPHbIX KOHCTPYKUMIA M coopyeHuid, 2014, Ne 6

At old ages, iron was used as reinforced elements in stone laying. But it became as build-
ing materials only after appearance of modern metallurgy. Cardinal changing in the develop-
ment of metal structures appeared at the beginning of the XIX™ century when they began to
apply cast iron pillars instead stone and brick pillars. In the paper, rigid metal structures are
described beginning from the dome of the [saac Cathedral in St. Petersburg and ending by the
most important objects erected before 1967.

KEY WORDS: metal ribbed-and-circular domes, lattice shells, steel reservoir.
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AHAJIA3 PA3JTAYHI MEX Y HCTOPHYECKOM TOKYMEHTAIMEI 1
®AKTHYECKOM KOHCTPYKIIUEN NABOJIOBCKOM PAITMOBAIIIHA
C UCIIOJIb30BAHHUEM 3D-MOJIEJIH

A.B. JIEOHOB, xandudam usuxo-mameMamuieckux Hayx

Henmp eupmyansnoii ucmopuu nayxu u mexnuxu Hucmumyma ucmopuu ecmecmeso-
snanua u mexnuuxu um. C.H. Basunosa Poccutickoii akademuu nayx

117861, Mockea, Cmaponanckuii nep., 0. 1/5; E-mail: a.leonov@ihst.ru %

Beinonnennsiii ananuz nokazan, wmo gaxmuveckan koncmpyryus llyxoeckoii 6munu na
Hlafionoske wumeem cyujecmeentble OMAUNUL OM COXPAHUSUILXCS NPOEKMHBIX U pabouin
yepmediceti, a makxice pacuémoe & paboueii mempadu B.I". Ulyxoea B 2011-2013 2z & Hu-
cmumyme ucmopuu ecmecmeosnanus u mexnuxy um. C.H. Basunosa PAH 6uin eeinonnen
npoexm no nasepHomy cxanuposanwo u 3D- modenuposanwo bawnu. Lenvio npoexma 6vino
COXPAHERUE UHPOPMayuU 0 2eoMempun U KOHCmpYRyuu baunu 8 yugpoeot gopme, obecne-
yenue QoCmyna K 3moil UNGopMayun CREYUAnuCmam U MUpoKol obujecmeernocmu.

KIIIOUEBBIE CJIOBA: pammobGamma va [llaSomoske, McTopHYeckas JOKYMEHTalMA,
daxTHIecKHe pasMepsl, TpeXMepHOe MOIeIHpOBaHHe DallHK, Jla3epHOe CKAHHPOBAHHE.

Pamgnobamna Ha IllaGonoBke — CHMBOJI COBETCKOro pajHO- H TelEBEIaHHA,
BCEMHPHO H3BECTHBIH NaMATHHK apXHMTEKTYphI pycckoro aeaHrapzaa [1]. E€ Ttaxxke
HaspBaioT IlyxoBckoii GammHei, no WMeHH e€ co3gaTend — BBIIAIOMIErocd PYCCKOro
HHXeHepa, WieHa-KoppecnoHAenTa W nouyérHoro wiena Axagemus Hayk CCCP Bna-
mumupa I'puropeesnda Ilyxosa (1853-1939). bammsa 661a moctpoena B 1919-1922
rojax, TpaHC/AIMA paaHonepenad Havanack 19 mapra 1922 roga. B 1937-1967 ro-
Aax OamHA HCTIONB30BAACh TAK/KE 1A TE/EBeIaHUA.

bamHs cocTOMT M2 ecTH runepOOIOMIHBIX CEKLHil, KOTOphIE B MaHHOM CcTaThe
HyMEpYIOTCA CHH3Y BBepX apabckumH uudpamu (1-6), n HagcTpoiiku. OpHrHHansHas
HazcTpoiika 1922 r. 6su1a pexoHcTpyupoeana B 1937 r., a B 1991 r. qemMoHTHpOBaHa
H 3aMEHEHa Ha coBpeMeHHYI0. O0mas BeICOTa IWECTH rHNepOONOHIHBIX CEKIHH Co-
raacHo obmepy 1947 r. cocraenana 144,16 M, npu 3aMeHe Hagctpoiiku B 1991 r.
BEPXHAA cekuua ObUta ykopoueHa Ha 0,36 M.

Kaxxnas runepbononaHas ceKIHs COCTOMT W3 MPAMONMHEHHBIX HOT, KOTOpEIE
pacriofioxkeHsl Mo ofpasyiomaM rHnepbonoHaa, M TOPH3OHTANBHBIX KOMBIEBBIX
depm, pacrionoskeHHBIX Ha cThiKax cekipuii. Kaknas depma cocTOMT M3 BYX Kolell
(BHeImIHEro W BHYTPEHHEr0) H ODpemeTKH Mexay HHMH. HOTH CMEKHBIX CeKiui
MPOITYIIEeHE! MeXy KonblaMu (epMel M KPeraTca K HUM M IpYT K ApYry uepes da-
coHKH. KOHCTpYKIIMA COeIHHHMTENBHEIX Y3JIOB pa3fiM4aeTcd [IA PasHBIX CEKIHH.
Kpome Toro, B kKaxJI0if CeKLIHH ecTh MPOMEKYTOYHBIE KO/IBLA KECTKOCTH, KOTOphie
KpEMnATCA K HOraM H3HYTpH. B deThipex HHAKHHX CeKUHMAX Mo 48 Hor, B ABYX BEPXHHX
CEKLHAX — MO0 24 HOTH. B ABYX HMUKHMX CeKUHAX KaXas HOra coCTaBjieHa M3 IBYX
IIBEJLIEPOB, PACTIONOAKEHHBIX CTEHKaMH JPYT K ApYTY, B YeTHIpeX BEPXHHMX CeKLHAX
— M3 YTOJIKOB Pa3sTHYHOro npodmis.
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KanwuraneHeiil peMOHT GallHM He MPOBOMICA HH pasy 3a Bpems €€ CYIIecTBO-
panms. B 1937, 1947, 1971-1973, 1991 rr. BBINONHATACE PEKOHCTPYKLMH Gamnu, B
pe3ynbTaTe KOTOPBIX Ha Heil ObIT yCTaHOBJIEH PAJ JOTONHHTENBHBIX 3JIEMEHTOB!
TeXHONorHyeckre TaThopMel Ha pasHBIX YPOBHAX, JOMOTHHTEIBHBIE TIPOMEKYTOY-
HbIE KONBIA KECTKOCTH, IPY30NACCaXKUPCKHH 3JIeKTPHYECKH JIMT, aHTeHHBI COTO-
BOH CBAZH H JIp.

Jlazepuoe ckanupoBanue u 3D-mMoe1upoBanne Gamuu

B 2011-2013 rr. B HHCTHTYTe HCTOPHH €CTECTBO3HAHMA M TeXHHKH uM. C.H.
Baeusiosa PAH Obin BHIMOMHEH NMPOEKT M0 JIa3epHOMY CKaHHpoBaHHIO M 3D- mMoe-
nupoeanuio Gamnu [2, 3]. Iensio npoekra GbUIO cOXpaHeHHe HHOPMALMM O reo-
METPMH M KOHCTPYKUMH Gammu B LdpoBoi dopme, obecreueHne J0CTyNa K 3TOH
MH(OPMALMH CTIEIHATTHCTAM ¥ IIMPOKOH IyOIHKe.

N
.‘ "'irpi

Prc. 3. 3D-mozens GammH,
CTBIK CEKIHH

Baurxg Oblyia CMOJIEIMPOBAHA C
BBICOKOH TIeoMETPHYECKOH TOYHO-
CTBIO M ACTAJIBHOCTEIO. Bece HorH M
KONBIA CMOIETHPOBAHEI C HCIIONb-
306anueM npoguna (yeonka unu
IBE/IEpa) COOTBETCTBYIOUIEro IOMNMEPeYHoro ceve-
HMA, C Y4YETOM HHAMBHIYaJTbHBIX jeopMaLHi.
TouHOCT, MOIENHPOBAHHA HOT M Kounell anmu co-
cTapHia okono 1 ¢M B JIOKAIBHOH CHCTEME KOOpHAH-
HAT, TPHBA32HHOH K OINOPHOH reoIe3HYeCcKOH CEeTH
r. Mocksel [2]. Taxxke B MOZIe/H MOKa3aHbI BCE CO-
e/IMHUTENBHBIE V3Bl MEXIY HOraMHM pasHBIX CEK-
LM, HOTaMH H MPOMEKYTOUHBIMH KOBLAMM KECT-
KOCTH, CTBIKAMH 4acTell Hor pasHoro npoduns. s

\ MOJIE/TMPOBAHHMA COSJMHUTE/BHBIX Y3/I0B HCIIONE30-
O — Bajiack MCTOpHHYecKas HoKyMeHTauus 1947 r., mo-
JEE\ U V= Gesno npenoctasaennas [THUMIICK um. Menbhu-

xoBa [10] . O6umit BM MOZIE/TH MMOKa3aH Ha pHC. |

2, cTeneHb JIETATH3ALMH OTpaXkeHa Ha pHc. 3 H 4.
e ObLIO pa3 HO MIPOrpaMMH ec-

Puc. 4. 3D-monenms GamHy, Taiox p paﬁm‘avo porR oe 00
rMmeyeHMe JUIA MHTEPAKTHBHON BH3YaJIM3allMH IMOIY-

KpYITHBI# IUTaH

YeHHBIX JIAHHBIX, B TOM YHCIE CO CBODOJHBIM H0C-
TymoM uepes HuTepHer. ABTOHOMHOE TNpHJIOXKEHHe pa3paboTaHo Ha OCHOBE
OpenSceneGraph, puc. 5, 1 obecrieunBaeT MHTEPAKTHBHYIO BH3YIH3AlHIO BCETO
MAaccHBa MOMYHEHHBIX JaHHBIX, BKIIOYAX TPEXMEPHYIO TOUEdHYIO Mozens (obnako
TOYEK JIa3epHOro CKaHMpoBaHus), puc. 6. BeG-npuioxenne paspabotano Ha OCHOBE
Unity3D u nossonser MpocMaTpHBaTh MoJiellb 4epes BeG-Opaysep, H3ydaTh KOHCT-

16
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PYKUHIO GallHy B pa3HbIe MEPUO/BI, BHIMOMHATE H3MEPEHHE PACCTOSHUN MEKIY Jie-
MEHTaMH MOJIe/H, pHc. 7.

Puc. 5. Hpurpammue obecnieveHne /719 HHTEPAKTHBHOH BH3YaTH3aHK
3D-moneneit Ha ocnose OpenSceneGraph (aBTOHOMHOE NPHIOKEHHE)

-

AHaH3 HCTOPHYECKOH JOKYMEHTAIHH
B xope BeImonHeHHA NpoekTa 110 MO-
ncnnpnnaﬁm Gamuu OBUT NMpoBeIEH aHa-
L7 F‘@ \/ | 3 JIOCTYITHOH HCTOPHYECKOH JOKYMeHTa-
) ﬂ ‘r!-'- "-iﬁﬁ;’f_j—_?___; MM 10 KOHCTPYKUMHM OamHu (K KOTOpoi
il !L"\‘ \/ 2 OTHOCHTCA TpoeKTHad, pabouas um oOmep-
b ﬁq A Has JOKyMEHTAllHA); BHIABJICHBI pasiu4Ha
MEXKIY HCTOPHYECKOH [OKyMEHTauMeH H

| ¢
| lgﬁ 4%‘@?"??1%’1?‘.‘ . (axTudecKkoi KoHcTpyKuMei Gamnu [3].

e Tl —

Gt Ilepeeie pesyneTaTel  HCClIENOBAHHA
Puc. 6. Dﬂﬂﬂﬂpmﬂm BH3YAIH3AWHA  orux pasiuuii ObUTM  onyGIMKOBaHBI B
ToueqHoH 3D-MoenH, cedeHHi H NOTHro- pabore [4]. CoxpaHMBIIascs NpOeKTHAs
HabHol 3D-Momem JIOKYMEHTALMA MPEICTARNCHA PacuéTaMy B
paGoueit Terpaau B.I. Illyxoea 3a aueape-despans 1919 r. [5, JI. 25-30] u aeymsa
geprexamu 1919 r. [6, 7], koropeie xpanstea B Apxuse PAH. Coxpanusascs pa-
Govas MOKYMEHTALMA TIPEICTaB/IeHa IBYMs ueprexaMu 1921 r., KOTopeie XpaHaTCs B
PIAHT/] [8, 9]. Beinl BRIMONHEH posce— o~
aHAJIM3 BHELIHENO O0BOJA KOHTY- |
pa OalmHH, KOHCTPYKLHH CEKLMi
OamHK M KOHCTPYKUMH COSIMHU-
TEJILHBIX Y3JIOB (IO JOKYMEHTa-
uuu M daxriueckn). ITokasano,
YTO (paKTHYeCKad KOHCTPYKLHA | ) SIS
GalIHM MMeeT CYIIEeCTBEHHBIE OT- | AL N iy
JIMYHS OT COXpaHHMBIeHca TNpo- ™
eKTHOM M paboueil TOKYMeHTalHH
1919-1921 rr.

B 1947 r. 6su1 npoBen&H #
noapobHeii obmep GawHu, ero Puc. 7. Hpummnoe uﬁacneqennem mmparmm—
pesy/ibTATEl XpaHATCA B apXHBe HO# BH3yarmsauwn 3D-monenedi Ha ocHoee Unity3D
[ITHUMIICK wuM. MensHHKOBA (BeG-npHITOKEHNE)
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[10]. B mocnenyrommx NpoekTax peKOoHCTPYKUHMH Oammum 1969, 1971, 1991 rr. [11-
13] 1 ap. obime cxems! GalIHK W €& OTAENBHBIX Y3/10B OCHOBaHEI Ha obmepe 1947 .
AHanuz rokazas, 4yto obMepHas goxyMmentauus 1947 r. u Gonee mozaHAA COOTBETCT-
ByeT (DAKTHYECKOIH KOHCTPYKIMHK GalIHK Ha MOMEHT BEIITONTHEHHA 00MEpOR.

Bremnni 00BoJ KOHTYpa OamHH

ITepesiit pacuér maccel DalIHH BHICOTOH

250 M cnenan B paboueit terpagu B.I'. Lly-

xopa 27.01.1919r. [5, JI. 25]. 1.02.1919 r.

BHITIONIHEH pacyér Macckl OalmHM BBICOTOM

320 M M3 IeBATH CeKIMi (Be CeKILMH BBICO-

—lpaent M2l - np e

e Toit mo 20 M, ¥ ceMB CeKLMit BricOTOH 1o 40
pevemeste ) [, JI. 26, 26 06.]. B ToT e neHb HauMHa-
erca noApobHEIH pacyéT Maccsl H KOHCTPYK-

MK DaliHH TIPOM3BONBHON BBICOTBI M3 CEK-

Pageye R

5

0 4

z T -fesemtei-  umit BEICOTOM 25 M [5, JI. 26 06.-28]. Cexunn
g5 i HYMEpYIOTCA CBEPXY BHH3 PHMCKHMH HH(-
E A pamu. Pacuér npepepan Ha XV CeKLMH, TAKHM
o0pa3oM, MOMHOCTBIO paccuMTaHa OalllHA BbI-

100 I e ——" cotoif 350 M (14 cexumit no 25 M). Bee HorH
i W MPEeAnoNaraioTcs M3 CABOEHHOrO IIBELIEpa

iy (ot NelO gna I cexumm go Nel8 mna XIV cek-

125 uun). Jnamerp OITOpPHBIX KONl pacTET JIM-
HeitHo: oT 5 M s I cexupm no 70 m s XIV
cexuuu. 12.02.1919 r. npomomkaerca pacuér
150 fammu BeIcoTOM 350 M w3 14 cexumii: A
Puc. 8. Bremmnuii o6Box GaumHu: KayK/IOH CEeKIHM YKa3aHO KOTHYECTBO HOT, HX

IO POEKTaM 1 haKTHIECKHil KOHCTpYKUMA ¥ obmas macca [5, JI. 28 o6,
29]. BemonHeHBI KpaTKHE pacyérsl MacChl

Hamen BeicoToM 75 M, 100 M, 150 M [5, JI. 29 06.].

28.02.1919 r. B TeTpaau BEINONMHEH pacuyér 6amnu BeicoTol 150 M M3 mecTH CeKLMHA
mo 25 M. Jina KaxIod ceKIHH yKa3aH paguyc ONnopHOToO KONMbIA, KOMHYeCTBO H KOH-
crpykuusa Hor [5, JI. 30].

Ha otnensHO#H cTpanuile oscHAeTcA crniocod pacuéra paJHyca OlMOpHBIX KoJell,
BKITIOUAIOIIHMH JIHHEHHYIO M KBAJPATHUHYIO KOMITOHEHTBI 3aBHCHMOCTH OT HOMepa
CeKLMH: «Brewmnuit 06800 xonmypa bawnu. Ocroenotl pazmep. Konye ¢ nepemennsim
r Habezaioujum HOCMOAHKOE NPpUpalyenue; 8 Hauem cayvae r, 2r, 3r, 4r... wiu 000-
wie r, r+f, r+2f r+3f u m.0. u nepemennoe npupaugenue ¢ HenPepbIEHLIM YEeau eHU-
eM YKAOHA OM Gepmuxalyu o. m.e. NPUpPAWenue YKIOHA evipajcaemcs Gopmynoi
a*n*m-1)/2, 20e n nomep smasica Gawnu cuumas ezo om éepxa. Taxum obpasom no-
ayuaemes credyiowpuii pao: 1) f 2) 2f+a, 3) 3f+3a, 4) 4f+60, 5) 5f+100, 6) 6f+15a,
7) 7f+21a, 8) 8f+28a u m.o. npuuém sadaromen pasmepet r, f u o. B dannom ciyyae v
=275M, f=275m=7r a=025munomomy paduycer noryuaromesa 2.75, 3.73, 9,
12.5, 16.25, 20.25 (yxnonwt 3 — 3.25 — 3.5 — 3,75 — 4)». [5, J1. 30 06.].

ITpu BEICOTE CEKLMM 25 M paccTosgHHe OT BepXa OallHH 10 OMOPHOTo KOMNbLa n-#
CeKIMH BeIpaxkaercs dopmynoii H = 25-n, Paguyc onopHoro Konelia n-i CEKIHH, CO-
IJIacHO TIPEJIONKEHHOMY BhIle crioco0y pacuéra, BeIpakaerca Qopmynod R =
2,75n+0,25:n- (n — 1)/2. Beipazue n 4epes H B meppoi opMyne H NoacTaBHB BO
BTOpYIO, MOMyYaeM 3aBHCMMocTs R ot H: R = H-H/5000 + H-21/200. Takum obpa-
30M, BHeNIHMH 00BOA KoHTypa 150-MerpoBoii GammHH, MpeioKeHHEIH B paboueit
terpamu B.I'. Illyxora 28.02.1919 r., aenserca napabornoii.
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daxrHyeckue pamuycel onmopHeix komell Illyxoeckoit Gammu Ha Illabonoeke
COBMAJIAIOT C PACYETOM B TeTPaJH JUIA YeTHIPEX HMKHHX ceKuui. B BepxHei yacTu
famHH BHEIUHHH KOHTYp 00BOa pacXoguTcd ¢ pacdE&THBIM: IUIA KONbIa Ha YPOBHE
100 M daxTHueckHit paguyc Ha 10% Gonblire, yeM pacy&THblii, Ha ypoBHe 125 M — Ha
29% Gonsine, Ha yporHe 141 M — Ha 95% Gonsure, puc. 8. Ha weprexe 1919 rogna [6]
BHeIIHHI 00RO/ KOHTYpa OallHH COBMAJAET ¢ (PAKTHUECKHM.

Yepréx 350-meTporoii Gamnu [7] He coOTBETCTBYET pacdETaM B TETPaIH Kak 1o
KOJTMYECTBY W BBICOTE CEKIHi, TaK M 10 3aBHCHMOCTH pajMyca OIMOPHEIX KOJel[ OT
BbICOTHI. BHemHuit 06Boj KOHTYpa GalHM Ha 3TOM YepTexe BH3YyalbHO COOTBETCT-
BYET KBAJIPATHYHON 23aBHCHMOCTH, KOTOpas OblIa Npe/UIoiKeHa B TETPAIH TOIBKO JUIA
150-meTpoBoii HamHH.

Konerpykuus ceknuii ammnn

MDakTHvecKas KOHCTPYKIHA CeKUWi OamHH (KOMHYECTBO M KOHCTPYKIHA HOT)
CYIIECTBEHHO PacXoaMTcd ¢ pacuéramu B paboueH terpamm [5, JI. 30], em. tabn. TTo
MPOEKTY TNpeanonaranack eauHooOpa3Has KOHCTPYKIHA HOT BCeX CeKUMH (M3 cipo-
EHHBIX IIBEJUIEPOB), B PEAILHOCTH, JUIA YETHIPEX BEPXHHX CEKIMH HCIONb30BAHCE
YrO/IKH, a He cIBOeHHBIe mBeuiepa. Ha uepremxe [6] onpeneuTs KOMHYECTBO H KOH-
CTPYKIHIO HOT 3aTPYAHHTENBHO, MOXHO YTBEPAKIaThk JIHIIE TO, YTO HOI'H BO BCEX
CEKIIMAX TMOKAa3aHB! CABOCHHEIMHM JIMHHAMH, YTO COOTBETCTBYET IPOEKTY B TETPAIH.
KonuuecTBO NpoMesKyTOMHBIX KOJIell )KECTKOCTH Ha YepTexe [6] B 4eThIpEX BEpXHMX
CEeKLIMAX OTIHYaeTCA OT (paKTHIeCKoro, cM. Taldil.

Tabnuya. Koncmpykyus cexyuii bauinu: no npoexma u gaxmuyecku

Homep Konerpywunsa, mo | Kowmerpyxkuma, no | Koserpykums, paxTudeckan
CEeKIHH Terpaau (1919 r.) geprexy (1919 r.) (1922 r.)
6 HorH: 12 cABOCHHEIX | HOIH: CABOCHHEIC Horx: 24 yronxa 90 mm (eHu-
(1 ceepxy) msennepos Nel(); JTHHHH; 3y) 1 80 mm (BBEPXY) ;
KOJTBIIA: HE YKA3aHO Konmbua: § mr. konsi@: 9 wmr.
5 HorH: 16 cABoCHHBIX | HOIH: CABOCHHBIE HorH: 24 yronka 90 mm;
(IT ceepxy) mreesiepos Nel2; JTHHHHE; Konela: 9 mr.
KOJIBIA: HE YKA3aHO KOMBIa: 8 m,
4 HOTH: 24 ¢IBOCHHEIX | HOTH: CABOCHHEIS noru: 48 yronkos 90 MM ;
(111 crepxy) mmennepa Nel2; TTHHHY, koneua: 9 wr.
KOMBIA: HE YEA3aHO KOMBIa: 6 m.
3 HOTH: 24 CIBOCHHBIX | HOIH: CIBOCHHBIE Hory: 48 yronkos 120 mum
(IV ceepxy) meennepa Neld; JIHHHH; (Bum3y) 1 100 MM (BREPXY) ;
KOMBIIA: HE YKA3aHO KoJIBita: 8 . KonmsUa: 7 ImT.
2 Horu: 30 cIBOCHHBIX | HOTH: CABOCHHBIC HOrH: 48 CIABOCHHBIX [UBEJLIC-
(V ceepxy) meesiepos Neld wan | nvemm; pos Neld;
36 caBOEHHBIX KOMbLa: 4 . KonbLA: 4 1.
meeniepos Nel2;
KONTB1IA: HE YKA32HO
1 HOrH: 36 CABOCHHBIX | HOIH: CIBOCHHBIC HOTH: 48 CIBOCHHBIX MIBE/LTE-
(V1 crepxy) meesUIepor Neld; JIHHHH; por Neld;
KONTBIIA: HE YKA3aHO KOmIBIIa: 4 mT. KoOnbla: 4 mr.

KoHCTpyKnHs cOeHHATENBHBIX Y3JI0B

ITockoneky npoekt, npencraeineHHsiif 8 Terpagu B.I'. Illyxosa, npeanonaran

emHHOOOpa3Hy0 KOHCTPYKIHIO HOT BCeX CeKUMH (M3 COBOSHHBIX LIBE/UIEPOR), IMO-
BHIAMMOMY, IIpeJroJjaraiack ¥ eIHHoo0pasHasd KOHCTPYKIHSA CTHIKOB HOI' PasHBIX
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CEKLIMH, 4TO HAlLIO OTpaXkeHHe Ha uepTexke [6]. B peanshocTH, akTHHUeckas KOHCT-
PYKIIHS y3/1a CTEIKA HOT Pa3HBIX CEKLMH OKasanach WHOMBHAYyaJlbHA JUIS KaKIOH ma-
PEI CEKILIHH.

CxeMBI y2JIOB CTBIKA HOT, NpHBEAEHHEIE Ha YepTexe 1919 r. [6], He cooTBercr-
BYIOT (hakTHUeCcKOit KOHCTpYKIMH. B yacTHOCTH, Ha 0BeHX cxeMmax MoxaszaH CTHIK HOT
W3 cieoeHHoro meenepa Nel( (B peanbHOCTH TakMX HOT Ha OallHe HeT); Ha cXeme
«CoenuHeHHe HOT JIBYX CeKLHH» (pacoHKa pacriofioiKeHa B paJHaIbBHOH TUJIOCKOCTH
(Torja Kak B peasbHOCTH BCE (DACOHKH Ha CTHIKAX HOr PACIIONIOMEHBI TIEPIIEHINKY-
JIAPHO pajHaNbHOMH TIUIOCKOCTH M HMEIOT APYTyio GopMmy); daxktuueckuii criocod kpe-
TIIEHHS HOT M (pacOHKH K KONBLEBOH depMe oTiMyYaeTcd oT H300pakEéHHOTO Ha cXe-
max. Cxema «Bepxuee konsio Il cexumm» oTmanéHHO HamoMHHaeT (akTHuecKyro
KOHCTPYKIIHIO Y37la COeJMHEeHHS HOT TIepRoif M BTOpOH CHHU3Y cexiHii, HO (opma M
pazmep dacoHOK H pacroNoKeHHe 3aKIENOK Ha 3TOH cXeMe 3aMeTHO OT/IHYAKOTCA OT
(pakTHueckoro. Takum obpaszoM, pakTHUecKasd KOHCTPYKIIMA Y3JI0B COEIHHEHHS HOT
pasHBIX CEKLIMI He HMeeT MpaKTHYeCKH HU4ero oflero co cxeMaMu Ha yeprexe [6].
K coxaleHH1o, BO MHOIHX M3JaHuax, moceaméHuex Illabomoeckoi pamuobaimne,
cxema «CoeMHenHe Hor ABYX cekumit» 1919 r. npueoauTes Kak cxema daxTuyeckoi
KOHCTpYKiUMH. B dacTHocTH, OHa mnpHBeleHa B KHWre ydeHWka W Oworpada
B.I'. Illyxoea I".M. Kosenemana 1961 r. [14, C. 157] u B xuure «Illyxos B.I'. (1853-
1939). Hekycero koHeTpykigpa» 1995 1. [1, C. 92, 94], 6e3 kaxux-n11b0 0roBopok o
TOM, YTO B pEaHBHUGTH KOHCTPYEKLHA COCMHHHTENEHEIX Y3IJIOE COBCPUICHHO npyras{

Pabouas cxema yzna coemuuenna Hor 2 1 3 cexkuuH 1921 r., xpaHamascs B ap-
xuse PCAHT/] [9], BHemHe moxoska Ha GaKTHYECKYIO KOHCTPYKLHWIO 3TOrO Y34, Ofi-
HAKO NMPH aHaim3e obHapyXHUBaeTca pajl pacXoX/IeHHH. YTOoJNKH BHYTPEHHEro M Ha-
PY;KHOI'O KOJIEI] Ha cXeMe ToKaszaHel o0yIIKaMH BBepxX (a mBesiepa obpermieTkH Je-
JKaT Ha HUX CBepXy, NMONKaMH BBepX); akTHYeCKH YrOJIKH BHYTPEHHETO H HapyKHO-
o KOJIEI[ YCTaHOBJIEHBI 00YIIKaMH BHH3 (2 mBeniepa oOpeméTku NpUKIEnaHbl K HHM
CHH3Y, MOJIKaMH BHH3). BHyTpeHHee KOIBI[0 Ha CXeMe MOKa3aHO W3 PaBHOIIOJIOYHOT O
yronka 100x100x10 MM, daxrHueckn — U3 HepaerHOMomouHoro yromaka 150x100x12
mM. HapyxHoe konblo Ha cxeMe nokazaHo uz yronka 100x100x16 mm, dgaktryecku
— u3 yronka 100x100x12 mM. Jinuea kopoTsimeii w3 mwBse/uiepa Nel4 mexay dacon-
KOH M OIOpPHBIMH KOJbLIAMH Ha cxXeMme ykazaHa 356 mm, daxtHdecku — 240 mMM; Ha
cXeMe KOPOTHIIM PACTONIOMKEHE! MONKAMH BHH3, (PAKTHYECKH — TIOIKAMH BBEPX.

OTMETHM, 9TO CTHIK MEXKIY 2 H 3 CEKLHAMH MOHTHPOBAJICA ABAX/BL 29 HIOHS
1921 roga npu noaséme 4eTBEPTONH CEKLMH MPOM30LIIIA ABAPHA — YKE CMOHTHPOBaH-
Hasg K TOMY MOMEHTY TPeThA CEKIHA clioManach, 4eTBépTas ynajia M IOBpeHia BTo-
pyio ¥ Tpetsto. Ilocie BozoOHOBIEHHA paGoT, NMepBEIe BE CEKIMH GbUIH OTPEMOHTH-
POBaHEI, a TPeThS — MOJHOCTHIO pazofpaHa M 3aTeM cobpaHa 3aHoBo. IToBTOpHBIMH
MOABEM M MOHTAX TpeThel cekiuH Obl1 BBIONHEH B KoHue okTA0pa 1921 r. Cxema
[9] maTtuporana 9 aerycra 1921 r. — Beero yepes jgecaTh AHeH nocne 30 urond, Korja
B.I'. Illyxos cienan 3HaMeHHUTYIO 3armuch B cBoéM aHeBHHKe: «IIpuroeop Illyxosy —
ycnoBHBIH pacerpen» [15]. HewzpecTHo, oTpakaer JIM 3Ta cXema pPeajlbHYyIO KOHCT-
PYKUHMIO CTHIKA 2 M 3 CEeKUHH B MEpPBOM BapHaHTe €ro MCIMONHEHMA, HIH ABIAETCH
MpoOEKTOM J1TI4 HDBTEIPHDI"D MOHTAXa CTEIKA — TaK H/IH HHA4g, (b-ﬂKFH‘IECKﬂH KOHCT=-
PYKLIHSA HMEET CYLIECTBEHHBIE OTIIHIHA.

Ob6mepnas JOKYMEHTANHS

Obmepnas gokymentaums 1947 r. [10] cootBercTBYeT dakTHUECKOH KOHCTPYK-
uHH Gaman. OfHAKO HEOOXOMMMO OTMETHTB, 9TO 0OMepHad JIOKYMEHTALHA CO3/1aBa-
JIach ¢ 1EBI0 pacyéra Hecymel crocofHOCTH KOHCTPYKIIHM, W He OTpaXkaeT Lembli
pAI JeTaNel ¥ 3IeMEHTOR OPHIMHAIIBHON KOHCTPYKIIMH, HE HMEIONMX OTHOLICHUS K
e€ Hecymel cnocobHocTH., B WacTHOCTH, B HEH He YKa3aHO pacriofioKEHHE CTHIKOB
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COCTABHBIX HacTelf HOr M Kolell GallHH, MOHTaXKHBIE OTMETKH H OTBEpPCTHSA, KicHMma
Ha metaite. Kpome Toro, soctynHas o6MepHas AOKYMEHTAL[HA M CO3JJaHHEIC Ha eé
OCHOBE MPOEKTHI peKOHCTpYKUMH Gammu [10-13] He oTpaskaroT Lenblil paj d/eMeH-
TOB, YCTAHOB/IEHHBIX Ha Gamne B 1973 r. u noske. B yacTHOCTH, HUTJE B AOCTYIHO
JOKYMEHTALHH HE OTpa’KeHbl YCHIIHBAIOMIHE HAKIA/IKH B HHXXHEH 4acTH 5 CeKUHH H
Ha HEKOTOPBIX MecTax orbopa npob; KoMoNHHTETBHEIE KOMbLA HKECTKOCTH H KOJBIIE-
Bad BepTHKaNsHaA ¢epma B BepxHel WacTH 5 cexumu, ycraHoeieHnsie B 1973 r.;
TexHolorayeckue matdopmet Ha ypoeuax 50, 75, 100, 138 m.

3akauenne

BrimonHeHHsli ananu3 nokazan, yro daxruueckas koHcTpykuma Illyxoeckoid
6ammu Ha IllaGonoeke MMeeT CYIIECTBEHHBIE OTJIHYMA OT COXPAHMBIIMXCH TPOEKT-
HEIX H pabouMx yeprexei, a Taxoke pacuéros B paboueii Terpagu B.I" Lllyxora. 3D-
MOJIE/THpOBaHHE KOHCTPYKIHH TMO3BONMHIO (eKTHBHO OOHAPYXHTh H NPOAHAITH3H-
POBaTh PacXOX/IEHHE HCTOPHYECKOH NOKYMEHTalMH ¢ (aKTH4YecKoi KOHCTpYKIHEI,
BBIABHTE OLTHOKH B OITHCAHHH NMaMATHHKA TEXHHKH.
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THE ANALYSIS OF DIFFERENCES BETWEEN HISTORICAL DESIGN DOCU-
MENTS AND THE REAL STRUCTURE OF THE SHABOLOVKA RADIO TOWER
BASED ON USING 3D MODEL

Leonov A.V.
The Center for Virtual History of Science and Technology of the 8.I. Vavilov Institute for the
History of Science and Technology of the Russian Academy of Sciences,
Moscow

The analysis made in the paper has shown that the real structure of the Shukhov’s tower
located in Shabolovka Street has considerable differences in comparison with survived project
and working drawings as well as with calculations performed in the workbook of Shukhov. In
the S.I. Vavilov Institute for the History of Science and Technology of the Russian Academy
of Sciences, the project devoted to laser scanning and 3D modeling of the tower was fulfilled
in 2011-2013. The conservation of information on geometry and real structure of the tower
and guarantee of access to this information for specialists is the aim of this paper.

KEY WORDS: radio tower in Shabolovka Street, historical documents, real dimensions,
tree-dimensional modeling of the tower, laser scanning.
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